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patients suﬀered from subchoroidal
haemorrhage. Nine subjects presented
recurrent subretinal haemorrhage dur-
ing the follow-up period. As these new
haemorrhages all developed more than
1 week postoperatively, they were
likely caused by the underlying disease
rather than the intervention.
This study is limited by its non-
comparative, non-randomized retrospec-
tive design and relatively short-term
follow-up. The timing of the ﬁnal fol-
low-up visit was highly variable. Conse-
quently, the results from the ﬁnal follow-
up are highly comparable to the results
at 6 weeks (median: 55 days).
The lack of a control group is another
limitation of this study. However, our
results compare favourably to those of
other similar studies evaluating the nat-
ural course of submacular haemor-
rhage. A prospective case series by
Cheung et al. (2013). indicated amedian
improvement in VA of 0.20 LogMAR
units after 6 months. Similarly, retro-
spective data collection of 86 eyes
revealed a 10.5%VA improvement after
6 months (Chen et al. 1999).
In summary, the results of this study
indicate that our surgical approach may
be an eﬀective treatment for submacular
haemorrhage displacement in AMD
patients. The procedure improved the
visual recovery. However, the visual
outcome is limited by the underlying
macular pathology. Larger multicentre
randomized controlled studies are war-
ranted to determine the therapeutic
eﬀect of this surgical approach.
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Editor,
T he gold standard in glaucomasurgery remains trabeculectomy
(TE) (Rulli et al. 2013). However, in
an attempt to improve the safety
proﬁle of glaucoma surgery, non-
penetrating procedures such as cana-
loplasty (CP) have been described.
(Cameron et al. 2006; Lewis et al.
2009) In this procedure, IOP reduc-
tion is achieved by opening previ-
ously non-functional areas of the
outﬂow system: a 10–0 prolene suture
is placed and pulled within Schlemm’s
canal, thus facilitating outﬂow
through collector channels and aque-
ous veins.
There is limited information regard-
ing the impact of CP on IOP in the
sitting position and virtually no infor-
mation on how it aﬀects IOP in the
supine position. The aim of our study
was to compare the eﬀect of TE and
CP on IOP in the sitting and supine
positions in patients with primary
open-angle glaucoma (POAG).
The study adhered to the tenets of
the Helsinki Declaration and was
approved by the Institutional Review
Boards of all participating centres. This
prospective observational study exam-
ined consecutive patients with medi-
cally uncontrolled POAG who had had
successful unilateral TE with mitomy-
cin C or CP at least 1 year prior to
the study initiation. Exclusion criteria
were previous or current inﬂammatory
ocular conditions, diabetes mellitus,
or a history of previous ocular surgery,
excluding uncomplicated cataract sur-
gery more than 12 months before
enrolment.
Trabeculectomies were performed as
proposed by Papadopoulos & Khaw
(2001), whereas CPs were performed as
proposed by Cameron et al. (2006). All
operations were conducted by two
experienced surgeons (LQ, PB).
Slit-lamp Goldmann tonometry
(Haag-Streit, Bern, Switzerland) was
followed by supine Perkins tonometry
(Haag-Streit, Bern, Switzerland) after
the patient had remained supine for
30 minutes. All measurements were
performed by well-trained masked
assessors (IR, CT) at 3 PM (1 hour)
using calibrated instruments. Surgeries
were considered successful if the
untreated IOP was 5–18 mmHg 1 year
postoperatively. In all comparisons,
p-values were considered signiﬁcant if
<0.01.
Twenty-six POAG patients were
enrolled in each group. No diﬀerences
between CP and TE groups in age
(63.0  12.1 versus 63.8  11.6 years),
sex (men: 15 versus 12), laterality
(right: 14 versus 13) and central corneal
thickness of the operated (536  16
versus 537  14 lm) and contralateral
eye (536  15 versus 536  13 lm)
were detected.
MeanSD preoperative sitting IOP
on maximum medical therapy was
25.5  1.2 mmHg in the CP group
and 25.0  1.8 mmHg in the TE
group, respectively (p = 0.291). Mean
postoperative sitting IOP in the TE
group was 10.2  2.3 mmHg, and the
absolute IOP change after surgery was
14.9  2.7 mmHg (p < 0.0001). In the
CP group, mean postoperative sitting
IOP was 15.3  2.2 mmHg with an
absolute IOP change after surgery of
10.2  2.3 mmHg (p < 0.0001). Over-
all, TE was signiﬁcantly more eﬀective
than CP in lowering mean sitting IOP
(p < 0.0001).
In both cohorts, supine IOP was
signiﬁcantly higher than sitting IOP
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(p < 0.0001). In the CP group, the
relative increase between sitting and
supine IOP was 28.4% (absolute dif-
ference: 4.3  1.9 mmHg), whereas in
the TE group, it was 18.1% (absolute
diﬀerence: 1.7  0.9 mmHg). The dif-
ference in IOP change between sitting
and supine positions was signiﬁcantly
greater in the CP group (p = 0.005,
Fig. 1).
In the contralateral medically trea-
ted eyes, a signiﬁcant posture-induced
IOP elevation was observed in both
cohorts (CP: 29.8%, TE: 30.0%,
p < 0.0001). This increase was not
diﬀerent between groups (p = 0.940).
In both cohorts, a signiﬁcant IOP
elevation was noted in the supine
position. However, this elevation was
signiﬁcantly greater in CP patients.
Such diﬀerence may be clinically rele-
vant in cases with advanced glaucoma.
(Hirooka & Shiraga 2003; Kiuchi et al.
2006; Mizokami et al. 2011).
Posture-induced IOP elevation has
been attributed to episcleral venous
pressure elevation (Prata et al. 2010).
Because successful TEs create an aque-
ous pathway to the subconjunctival
space, it can be expected that TE-
treated eyes are largely unaﬀected by
episcleral venous pressure elevations
upon assuming the supine position.
However, as shown by this and other
studies, a successful TE diminishes but
does not completely abolish the pos-
ture-induced IOP response. On the
other hand, as CP restores aqueous
outﬂow through natural pathways (col-
lector channels and aqueous veins), it
can be expected that posture-related
IOP change be more pronounced after
such a procedure. This may account for
the similar postured-induced IOP ele-
vation, we observed in medically trea-
ted and
CP-treated eyes.
Our study investigated, for the ﬁrst
time, the pressure change between sit-
ting and supine position after success-
ful TE or CP. A limitation of our
investigation is that the deﬁnition of
surgical success employed in this study
may not be appropriate in daily prac-
tice where, depending on disease sever-
ity, a percentage of IOP reduction may
be more meaningful. Another limita-
tion is that supine readings in such
studies do not accurately reﬂect the
sleeping IOP of glaucoma patients. It
can be argued that as supine measure-
ments were not performed preopera-
tively, the true eﬀect of these
operations in posture-related IOP
changes cannot be reliably described.
Nonetheless, the fellow, un-operated
eye may be considered a valid surro-
gate for such changes, especially as
topical medication does not seem to
aﬀect posture-related pressure eleva-
tions. (Kiuchi et al. 2007) Lastly, our
ﬁndings may not necessarily apply to
patients with glaucomas other than
POAG.
In conclusion, our study shows that
TE is more eﬀective than CP in dimin-
ishing posture-induced IOP changes.
These results may be clinically relevant
for patients requiring a greater IOP
reduction or at a higher risk for glau-
coma progression.
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Fig. 1. IOP modiﬁcations after change of body position in study groups. (Box plots indicate:
Mean [white line], Standard deviation [solid grey], Minimum and Maximum [bars]).
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